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(57)Abstract: 

PROBLEM TO BE SOLVED: To establish a cooperative 
work environment capable of coping with various forms 
of cooperative work and to execute an operation in it by 
providing a means for describing the cooperative work 
form and a means for processing cooperative work 
management adaptive to the optional cooperative work 
form based on described cooperative work form 
description. 

SOLUTION: A hard disk 106 holds two kinds of data 
groups. One is a C/A object 107 and the other is a 
cooperative work model description object 1 08. These 
kinds of data are managed by a Watcher server or a 
server program called Watcher 1 09. A Session manager 
110 transmits an animation and voice fetched from a 
camera 113 and a microphone 114 to another session 
manager, displays the animation received from another 
Session manager in a display 104 and reproduce voice 
so that conference between remote places is realized. 
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/A^r :?'i>x ^ h J: o Tiaa! LfcS^#ll* xVHaSE^ 
S«L. ±E©^«^Cfe Jlo'V^Ti^Xx A^ftiJffll-rSSe 
ssion manager:^J;tfllfatcher-9— ^^A^S^L 

fCo 

[0 0 7 0] m^h^mm^u-iihhx'E'f 
Mthfz r^iij t*frs^wf^^^x;i/iHM^«« 

L. a— ^f^>'^?7x— Xi; LTSession manager7'n 
^^A^S«-rsc:i:KJ;f3. 3sffi^^iyXxA^^i£ 
LTV^So 

[0 0 7 1] tSiiftamitbT 

A;r7~i>'x^ h*3j;^"Watcher-9--/^a. r^»j 03J^-p 

tffiffl-rSJ:i:A^Bltgl?SSo Sessin managertirL-1f 
'l'>^7x-X%ltt, ^ilif1^«mit£:ft#L^t.^C/A 
;j-:/~>*x ^ h _h©Sft^5!iiif S-« *S^nTl^So 
ilOfcfe, r^aj W^^oaiMff^>'XxA±T'Sessio 
n manager^? M t^^h iS^^m i: ^ S » 

[0 0 7 2] :^mmmf^mmmmt^^h\zii 
^auTv^So 

[0 0 7 3] *llfliMTa^W#%lAt|5S€-rS^if 

omm^mi.rci)\ iItlf±C/A;t7'v-'x<>h±TS. ^S: 
<Tfe*^St>5:l^r|jfJPSTSSo ilOfci6. C/A:t7'i>'x 

U ^ii-rSCt:6^~RltgT'£So 

[0 0 7 4] (^cDimMMm) m^DrntMrniz^i^ 

T. ^^gai-XxA{c*5ltS*filBj0*St^Jtco!/^T 



(8) 

13 

[0 0 7 5] ^cDmm'mRmmi^7.7-L.li. Jl^^^ffiH 
tcSS«2nfc;?3;^ ^iDK{fe^B:t-rV 7.ru^lC^mc 

[0 0 7 6] S-r\ H8^«V^T**M^!l^?)±S^:«fig 

> If a - ^ (J-;(^^ t V >- > ^ J; (80 1 ) 

iOV 7 b ^7x7T?fe§VideoSender(810) i:MultiViewer 
(81 1) *«»-r S±fB«(803)*f{-ff;^<?X (805) Tig-g- 

llffiMltram7-^Xx-i>3>±Tfe^31 

-r^cl t:i)'^-et§o VideoSender(801)ti*^^(809)<D 20 
ja#^ffi D 3A^TMultiViewer(811) ^cSff-r 5 7°n i*'^ 
AT-S^o MultiViewer(811)li§lJlXofciii1i^xVX 
7° W (804)±lt^5^-r ^ iy'^ AT355o 
[0 0 7 7] tfc. ^i-X-rAAWt-rSfcJitiesS^ 
iiWx-t5?^«^-r§fci6©x-^'-<-X(8G6)i:. n 
If *^i^7.xi*<03*f^^fe C ft 5 fcfeOOL— If ^' y ^ 7 

x-x%ii#t-r ?.xV XT" w (804)fe^tfaL-if' oji 

204^aOl*ifi%®^ iityfcii©* 7 (809)yb^V>'>' 
(801)tC|g-&^nTV^i.o 

[0 0 7 8] Hltfel^Tti, VideoSender(810)i:Multl 30 

Viewer(811)A^~|Wl— Vi/>'±-e»fFLTV^:SA^. ^i/X 

(/\ VideoSender(810);6HiiDVi/yT-llft-r§il-^a. 
^ ^ (809) feVideoSender(810)©#S-r Vi/^tK 

[0 0 7 9] ■r-^-^-X(806)T'{i^ IIWJlillRl« 
ft. -^-X-t-r;l/'ff|g(807) ai-fe-y v'a > • ^x;l/'Pff?g 
(808);^)^W^nTt/^5o Ctl?>ttllffi^i)Ucfc'(t5C/A 
^75/'x ^ h:|3 j;tfMPf^Ktx;HHJE*7">?x ^ h 40 

x^'hi:LTTaft<, ascii3S:*5tJ«>x*Xhx-^ 
f^iCilft^TV^^o 
[0 0 8 0] ■r-:5?^-X(806)-?-O*,©a. — ISS^ft 

^-^-xft^\ x-^©7i<m^-attea^s«^fe 

^-X-e\ x-^'t-Xl^IiD-r-^cDSiTTb^'^SilfttJtl 

mmmm^mm^n-oi.cD:^nm-r?>o ^loi^ft^ so 
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©watcher© i 5 ft^t— /^^gWtCfflmf § cl J: t) 

£safti«ti;&s«Lft fttijf ft ftv\ 

[0 0 8 1] *^SfiMTii. MuItiViewer(811) ^Videos 
enderOlO)!*!©^— ^JgSi:, ■r-:?'^-X (806)1*10 
■r-^'}gS;i)'5Sft§tI-a-^*I^LT(/^;5o CCDfcib. -r 
-^^^iCF^O^^^fe c ft d ^ -rVl/v y }^y^'^i/3.— 
;K812,813)A^MultiVlewer(81l)i:VideoSender(810)iC 
ffl^E^nTV^So t-r^W-y try^^-S? 3.-71/(812, 8 
13)a. TCL7°P^~^Afl-S©^>'^TU^?tbT*S* 
tiTl/^^o ■rftt>■5^ -r— X(806)F*I©-^— X^r 
x;Hfi$g(807) i:-lr-y '>3 >*x;HS$g(808){iTCLTS 

tifcx ^ u 7° h $5 ct zsmmt ^ X- ^ nr 

l^§(TCLtO!/^T^J"Tcl and the Tk Toolkit", John K. 
Ousterhout, Add i son-Wesley, 1994. #S§OLi:)„ ^ 
T;l/v-y t!>^t>'3.-;l/(8i2,8i3)a|W|^J;:. -fu^ 

'yK^<Di^(D=eiyn.—Mz'ty'ya ^t-rVUfSdllS) 

^'t-xtx;Mt^(iii4)©#M • mm^i^xiwm.mi 

y^y li. t V b° y ^'^-J a. (s 
12,813)t±C++fc43tj--5*7i>x^ h i:|lHtftatl^f±fc: 
■To 

[0 0 8 2] **ffiMT«. ■r-^5f-<-X(806)±©'Ii 

fg©nt°-fJ:ftfi!c*nftV\ ig-gtiSCT. 

If > 3. -;K81 2 , 8 1 3) ;i)^T- ^ '^-X (806) 

[0 0 8 3] -O^'t, *i>XxA%a— »f©^I*;?)^S,M 
fcffiStOI/^TBg^WV^TiKBiJ-r^o gl9KteV^T. 3 
AO:i— 9-"(901 , 902 , 903) tm ^ © V i/ >T{tK^ $3 C 
ftoTV^So #Vi/>}±*-y h7-^(912)T!g-g-^tl 

[0 0 8 4] a-if(901,902){Ct±*>{^(907,908)A'«S 
g^nrfe ^ X:/ W (904,905)lC{iVldeoSender 

©a— if-r 7 x-XTfe§ ^' > (909, 910)*^' 
S^^nri/^So :3.-^f(901,902)a, Z.(D^-^yY^ 
(909,910)©a— ff-i'>':5?7x-X%fiJISLT. VideoSe 
TiAevii^ij ^ 9 (907 , 908) Sll ?3 E A.f£lS#© n y h p 

ftv^©Jg®^4oc:ftdo 

[0 0 8 5] tfc, a— if(903)©-ri'X:/W(906)tC 

{±Mult iViewer©a— *f > 7 X -X^ig#t-f § !> ^ 

>F'>(9ll);?)W^^t^TV^§o -^-fyF^a. *;<9 
(907 , 908) ?> ©IB^^S^ L fc D . g(J© Vi/^ K 
^nri^?,;^ ^ 9©iii#*«^$'^ir§fcJ6©n.— if-r y 
^7x-X*llffiLTV^§o 

[0 0 8 6] EI9lC33V^Ta. a— »f(903)affl©P.— If 

(901 , 902) (Dmm^m^t'^. mmm^^ ^r^^^h 

[0 0 8 7] **»Jtc^3its-<:-xt-r;Hffi©iHa 



(9) 



9-2 6 9 9 3 1 



15 



16 



Attendee 
Cpath 

CollabField 
Activity 

^Mimmtr^o ^omtt-iJ^ttracT^Js^o ten * 

proc Attendee {args} { 

eval " Cl index $args 0} $args'; 



[00 8 8] 



} 

[0 0 8 9] Ctlli. ±l20X^^U:/h^^Attendee^. 

[0 0 9 0] (aPi)«Mffla^«ffi^yitinist 

- AwarenessSession 

- VideoSender Attendee 

- MuItiViewerAttendee 

i: % D > t^MffiSOgl&^aftfk-r ^ AwarenessSess ion 
a--Hf]SftTgt!l?n§2^^?:)7°P^^^^A. VideoSe 
nder i:Mul t i Viewer^?3 7°0 -fe X tC^^jSf § VideoSender At 
tendee, MultiViewerAttendee^)'^Sft?ia5o 



10>?^ [0 0 9 1] VideoSenderAttendee^MultiViewAttendee 
JiAttendeetJ-tiSLTl-^So mMMllCiSlf^ T^^J 
T'an.--?fmttendeei:WiSt5tt6nTl'^fc*^ 

rK?£IESj Tii:7°D'feXAUttendeei:?M 
•:5tt?>nT33«9. n-1f^Attendee^MBa^x;l^±^i 

[0 0 9 2] AwarenessSession^^:^ CollabField ilJtiS 
^lf^n^t\ -^SSCollabPieldOAntOilLTS 
«?n. n-'9-lcM«*n5-f y:5?7x-7.*^?)aAwar 
20 enessSessionOci:-5:&M:g:^^S^?tl^V\ ^k^^Tl^K. 
11^ Bl9t*5ttS^^ > F^(911)tf^AwarenessSessiont 

[0 0 9 3] :kl^. #'9--ex^e:?^LTa-^^*^j5^^ 
9 C MultiViewerAttendeei:VideoSe 
nderAttendee^^^^CjifLT^K^tl^o 
^ [0094]S*f. MultiViewerAttendeetcMLT^J 



ConnectSender VideoSender t^DZi^^h 

DisconnectSender VideoSender tOrn:?-^^ 

t X VideoSenderAt tendee^^lM LT a 



MakeAvailableFor 
MakeDisableFor Wj 

[0 0 9 5] z.n^(ommi. ^-x^x;1'±toto 
^^^xmmt^o 40 

[0 0 9 6] - ConnectSender 
5[iS^: 13 hTfeOVideoSender Attendee 

1. g55'S#T35§MultiViewerAttendee*=^. SfcAwaren 

essSession^4jSLTl^^l/^^Stf^ AwarenessSession 
^^MScL/^ Mult iViewerAttendee^^JtiSt" ^Attendee 
i^LfcAwarenessSessionfi^DCollabField^^iflJO 

2. ?)nfcVideoSenderAttendee:^^?>J^j£-f§ Attend 
ee^S^D fcLx AwarenessSessionf^OCollabFieldJ^il 
ip-r^o 50 



:^DViewer--^<:DK® £D3f ft ^ft nj-r 

;CTiewer-\OR{Si^fl^g±-r?> 
3. iillP$tlfcAttendee*^?> §5^ g#*fe6fc>'rAttende 
e^£OCpath^AwarenessSessionp^0CollabFieldtiSiO 

[0 0 9 7] - DisconnectSender 
? [i[ : 3 h ^OVideoSenderAttendee 
1 . #X SnfcVideoSenderAttendee^j^eMiSI" ?>Attend 
ee^BJ D Lx Awar enessSess i on O Co 1 1 abF i e 1 d:&^ 
Wmr?>o ^(Dt #^C>At tendee^^tt^^ai D # i: "T 
^CpatW^f^TCollabFieldA^Sftm^nSo 

[0 0 9 8] - MakeAvailableFor 
^ I : Rft L T t ^ S Mul t iViewerAt tendee 

1 . ^tlf£:MultiViewerAttendeeA^?>SjS1'^Attend 
ee^:AwarenessSession^5^ 0 :^^^o 

2. AwarenessSession>b^?>$ B^CCollabField^i: Df£ 
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3. M^riLrcCoUahfiem^^Si^^M'rs&^kttendee 
^m^^tU Mul t iViewer Attendee*^ D tti^ n/cA 
1 1 endee^g^t^ 1" S Cpath^act ivelZ f ^ □ 

4. active^CLfcCpathtJtiS-r^^igcOSljii • ^^^D^ 

[0 0 9 9] - MakeDisableFor 
5 liSj : Rfft^rS* L T V ^ § Mul t i ViewerAt tendee 

1 . 6tlfcMultiViewerAttendee*^e))t^jS1"?>Attend 
eetAwarenessSession^ffi D ^^t*o 

2. AwarenessSession:i)^?>??)£CollabField^i:Df£ 10 
-To * 

proc Mul tiViewer Attendee {args} { 
global mv_attendee_table; 

eval " [lindex $args 0} $args"; 
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^3. B?D/cLfcCollabFieldA^e>g:Jj^g#'e$>^Attendee 
^m^^t U MultiViewerAttendee*^632D f±i^ nfcA 
ttendee^g^t^ i: t"^ Cpath^ inact i vel^^ ^ o 
4. inact ive^CLfcCpath^Cj^iS-rS^^^Ol&H • ^^(D 



[0 10 0] i;jL±(Dmi^hrmm^tirc\mimmm(D 

Tc t^lS. MultiViewerAttendeeSJ^^TOtttC LT^« 
[0 10 1] 



} 

[0 10 2] ^irnxo^ji^-x^fMc^if^miSM 

mtmm^mtlcm^^n^o ^/c. Attendee i:Mult 
iViewerAttendeeiD^t^SII^B. MSiS^^Ji: LT^«$ 

nTl-^^mv„attendee_tabIe^Cj:oTga^nTl^§o 20 

*^fDSt^«5i/^T" eval" imm^^v c t^m^ 

[0 10 3] c^Dci:-5^cLTfS5E^ft:fei^MJES>^X7^ 
AA^M^ Col 1 abF ie 1 d4o<fc Act i V i tytt HlOO ck -5 

[0 1 0 4] -r^b-^. AwarenessSession-r^ffM^tl^ 
CollabField^il^OMultiViewerAttendee^cMJS1"SAtt 
endeei:S^iDVideoSenderAttendeeiC>N"jS"?*SAttendee 
A^?>^D. ti^A^5)M^^C[nIi)^9CpathO^*'?#ffiLT 30 
l^^o gllO^Cfcl^T. Attendee(1002,1003,1004)a#^ 
lC)€>VideoSenderAttendee^Cj^jS^^^j- 5 tlT^S D . Mult 
iViewerAt tendee t Mm^Dlf 5 nfcAttendee(lOOl) 
If^tt^ Cpath ( 1 005 , 1 006 , 1 007) Jg^ ? nT I ^ § o 
iin^^CctoT. CoilabField(1008)A'^JF^J5i(;?nTV^ 

[0 1 0 5] 0}C*3l^TaCpath(lOO5,lOO6)f±Activity 
(1009)tMLTV^§OT\ VideoSender7°n-feXA^5.^ 

tlf£*^ Cpath(1007){±inactive:Q:^i6. AttendeedOO 40 

4) § VideoSenderT'n -tr X*^ 5 fix- ^ 

SltlXi>iltA^'Tt^l^ fcfcU «?a^^TCpath(10 
07){Jactlvett^ t) •5 §o iii^CDMultiViewerle:5tjS-r § 
Attendee:&^~#4-r5±i-^a. ±fB(DS^CollabField*5 
j: tf Act ivity^jfOAwarenessSess ion:6*'?Ii^^-S"f" 5 „ 
(1 ^ -eCpathClOO?) tiinactiveT £ r3 S^^Atten 
deetcM LTtiffl^-r § Cpathtiact ivetc:^ o TV^T <t 

[0 10 6] ffli^^jAtti/£Mli#«txVHHM*"^ 



Hl2-e€-r ;W -y t! y ^v^ol — ;Kl 1 16) C :^ 3 

©i:$ofc<[lJU-t:-S§o 

[0 10 7] HlHcjoV^T, T^-y hy-^(1112)Tg-& 
^nfcV>'>'(llOl,llO2,llO3)T-3A0a-^f" (110 
7. 1108, 1109) S^^i/XxA^^SfflLT^K 

%j5C:^oTl^§t>©^;-r5o a-^fai08,1109)A^'ffi 
^LTV^§V>'>(1102, 1103) ta:i3P< ^(1110, HIDE'S 

S^^nr^S »3 . VideoSender(1104, 1105)*'S^n?n<O 

vi/y-eeii^nTv^Sc ^saa-nf (iio8,iio9)ti 

ltiViewer(1106)*^ei&^nTl^^feCDi:-r-So 

[0 10 8] $T@llfC*5!/^T. rt— if(1107);5':MultiV 
iewer (1 106) t . VideoSender (1 105) Sftli^Stt^J 

§(cl©^jS-r\ MultiViewer(1106)i:VideoSender(110 
5) t ^ X- ^*K3MiO n >7 i/ 3 nx 

[0 10 9] liItiViewer(1106)an.— if:&>P,©S** 
gttB^Sils tx;l/V>ye>'^'"-t>'a-;l/(1118)©-r> 
^?7x-X^f¥tf;^'LT. SiRcDMa^ftS-rSo tx 
;l/'^>y If >^ti^3.-;Kill8)«±|2©ftffl:&3 ftii^ 

^;(S1201), x-^--<:-X(1113)*^5. ir-yv-ay^-r 
^PW^d 115) -^-X^ x;l/ffffg(l 114):^ i: L (S12 
02). ^iIt**^tlTl'^§TCLX^Uy^*»-S^LT. n 
-ifA^5iDS^^^fT-r§(S1203). CO^-g-a, -fe-y 
i/a >'^-r;Hffg(1115)l*ltr|2M^tlTl^5. MultiVie 
werAttendee^Mt^UfffS ^ i:t^?>o C^D¥M* 
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^OlSSfi^r-fVl/V -y tf > ^'"t->'i-;Ki 116) [z: i; ^ T 
x-^^-x(i 1 13) rt<D-^-;^^f';i/'lf IS(iii4):fe<J; 

-fr >y v' 3 >t T^VVlfflga 115)lc*^R^n§ (S1204)o 
[0 110] ir^t. 'f-^^-7.(ui3)(Dm.WMmM 
s^t cfc o T. ^-^Dlg^aVideoSender (1 105) tiiJP^tl 

[0 111] VideoSenderag#;6^§ilLTl/^§^-X 

[0 112] VideoSender(1105)A\ Mult iViewer (1105) 10 

[0 1 1 3] - CpathCiCollabField^Oiiftl 

- Cpath^DCollabField*>€>©BlJ^ 

- CpathOActivity^OiSiP 

- CpathOActivity*-'6©ffJPi 

[0 1 14] VideoSender(1105)a±iE<O5!LiiS*t>it 

[0 1 1 5] - Cpath©CollabField'\C[)iiiP 

cpatucM^^t^mm(DW}m • ^po&m^^mm- 20 

[0 1 1 6] - CpathOCollabField*^?)C)B[]^ 

cpatht)i\fjS^;sii^(Di&H • ^p(D&mm^mmir 

[0 1 1 7] - Cpath®Activlty^®3ita 
t -f. VideoSender©a— <f tCHul t iVi ewer*-' 5 

a— !f«, Kr£tjSCTMakeAvailableFor^V^L. Make 
D i sab 1 eFor f -S o Make Ava 11 ab 1 eFor :b^^^T cT tl i> 

Cpathaactlve:^$S, Cpatht^jS-TS^^cDlllB 30 
•^^^)eaSS'XiDx-^3X^AW^nSo Sfc Ma 
keDlsableForA'i^tf *tl^ i:Cpath(iinactivetC^ 0 . 

[0 1 1 8] - Cpath©Activity:6^?.OiiJ!t 

[0 1 19] Ji(±©»tLT*iisi«T-a. mmimm 

;^^rx;Vti:<t o TiaxlLfc-tr -y a y'E'fJlWM^^m 40 

[0 1 2 0] *c?£JEg>'7,TAffl©-fe>y>'3>' 
%V i deoSender , Mu 1 1 i V i ewer i: V ^ 5 20 7 7" U ^ — v' 

[0 1 2 1] ^mmmvii. mmM\tmrsmis.^t 

fflLTV^S©T^ ^S£^Ol©^W>'XxA:gr*^a^!l± 50 
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ip-r § c £ cfc D > c i^2-o(Dwm\fm^m^wt^hm 
[0 12 2] ifmm\X'\tifmmmmt^^t\z.i: 

[0 12 3] $fc. CilT^ffl^tlfci^lEgv'T.T^A 

©TffiHttA^ft < , VideoSender-^MultiVlewerOfBS-^ 
«jSt^W^n-rti!l{fr-5iI i::6^1?^5<, VideoSende 
ri:MultiViewer©^I&}ig*IW{;:-^— X^rx;I/±0^fp 

■r;l/®ffiS;«)^*5C VideoSendermiti 

[0 12 4] mzi^mmimmmm\z':^^^^xmm-t 

§o :6^*^§*fifi^iltc43(/^Ta. CSCW (Comput 
er Sapported Cooperative 

wa k) (Dfc^(D^mmz.'^WLhrc-mimxmmm\z'ii 
scw7:/';^-v'3>' (Ji(Tcscw7-/u^;i5-r) 

[0 12 5] Z.L.Xli^ 3iiiil±[i!K^S*nfcex;i-*^ 

^m^?>(mi 3)o 

[0 12 6] iIOfi5^^-&t>-&t$5V^TtJEI 1 3Pf5tO. 
TOfflS77'''J J 2 0 0 0 T-Oa— tf' ©^^/mSff 

S;6^e) rid"x:t^M7:/uj a o o o -e^^n-f'F*^© 

S^^Ii-r ^fcy)t{i. 20£DCSCW77'U P^TOrt— >f 
«ti:M-r§'lf$g©SigL^. «iilEfi7:/'JA^€fflLT 

*Eg77^U J 2 0 0 0 i: re-r:t^M77'y J 3 0 0 0 
[0 12 7] rcSCf77''U<Da«J ±g20#!l 

• ^fe5CSCW77'Ujb^P)SiJ0CSCi77'U'\0^f 

• 2'D&±(DCSCWfV 
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[0 12 8] cscwryuo^^a. mmcoMm^^-:>r 

4)o 

1. wm'fn^:^mm(Dmm2 o i o 

2. ffiiif^«tx;PRg®5l«2 0 2 0 

-1st. CSCWTT^U htc^MLTlJ^^-r?) 

[0 12 9] ri. ®ii:/D-trxs^raos«j 2010 

?>m^A5-mtrji^mm<DL.ti:^^o c(Dmmt. cscw 

[0 13 0] • i^^mm^^- F-^xJXii^s cj:t>V7 

«M^7°n-lr7.(DH?M^±t:^*Bit|}t-r ^ i: t <t 
c ^^)•9->t^- h *^':att4atf . [rI— :/n A^S*©fctf 

[0 13 1] •^^^■^Ni^/^-F-i'x7S^g®7^'-b7> 

i^m<miBm(Dnmz^i^rit. mmtco^ommm so 

[0 13 2] ^Tc. i>5—D(Di'-C-f(Dmmi:&^ 
rz. ffiH^^^^xVl/PESO^gaj 2 0 2 0 CSCW7 

[0 13 3] =L-mcnLrmwiDcsa7 

7°'J ^|!PlHfti:M-Wtcii^-r^;&^i:i^ 5 a— <fW 7 
[0 13 4] • ffiPf^«^x;l/©«figS*ffloiBaoM 

n 

[0 13 5] wf^comic mmmmmry' 
uj 2ooo*-'6 r^«7:/uj 3 0 0 o^xos^ff^^ so 
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^^T. raPit>c?HffiS77''jj zoooT-a. 
*w^«figs«i^5o cnizML. r^M77°';j 3 

0 0 0Tii^ai?)#iP«-pfe^rL-if;&a*6<j^«figg 
[0 13 6] 20©CSCW7:/iJFsi©mTtCj5t/^T. ^ff 

*ftiJ»Bltltc-r § u 2: t i ?3 , V t¥o TV^fcti-f 

©rt-^';^, r^M77'';j 3 0 0 0e»l'^t3[i6T# 

[0 13 7] &.±(D^orj:mm^^t^-h-r^±i:m^ 

[0 1 3 8] Lfz.iy^'oX:^MmM<0^')\"-f^x.7 ■ 7 
Ay— ^CCFCCollaboratlon Control Facility)-? 

[0 13 9] ^T:^^^/■'T'CCFOffiSt■^^^Ti^B^LT*^ 

[0 14 0] ^'-;l.-:/i^7x7 . 7^-Ay^^i:UTO 

CCFa. C++>y-;l/:^^-y FCCF Toolkit:&a#|-rSo CCF T 
oolkita. KiS7'n-fexafi:t^pj^«*x;l'©«fig/S 

m«-r§o sfc. cscw7^yf^t:«^n5-i»^ExE 

t-^fc46©7'D^''^y' • -r>'^?7x-X*>CCF Toolkit 

[0 1 4 1] CCF Toolkit:&la&Ji^■^^tdt^nfcCSCW 
77°y fiCCF Core System 3 5 0 1 EJ:oT$iJffl/OT. 

[0 1 4 2] CCF Core SystemSSOia. CCF Core Server 

tCCF Core rnterfacet!/-^9 2a^(D7°n^''^ ATa)S 
^nri^So CCF Core Serverti:CSCW77'U idSf-SIf 
m.^'^t^m^^-^^X^^^. Sfc. CCF Core Inter 
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[0 1 4 3] H 1 5 tCCF Core SystemOM^H*^ 

■To 

[0 1 4 4] CCF Core SysteifDf^gBti. 2St:'5E<fc2 

[0 14 5] 'Node modelW-V3 5 0 0 
CSCW77'i;7t)^if©«*7'n-lr7.*^e.S^?n. #-/n-b 

W-V-efe^o ftai-r^Nodetx;l/i:V^9CSCW7-/U © 
CSCW77''J0>^n-b7.0S»i,^7# 

[0 14 6] • WorkEnvW-^'S 6 0 0 

csc\i7zfV(D^mim'e^^v^mo w-^r-sso #cs 

CWT7'';A^ffi#t-f-;g,tS|||>f:^:E7=;l.J:©^f/^i:^ Node m 

^«^a«-r5o 20 

[0 14 7] H'li. :klzfm-ft2^7.U^XXSW,mWM 
[0 14 8] dilT-a. CCF^c<J;^ffiP:/n-feXS©* 
m 1 eta^fNode modeW'^^CO'Smrflcmt^iirii^ 
[0 14 9] Node model W-Vfi. 

• csci7^';^«fie-r5ii3«:/p-ir7.sf*g2M-r§fci6 

©Node^rx;!/ 

• Node^5^;b{cS-:5< . ]SSI<D|iJffiItll« 30 

*Sffi-r s ;i ^ t J; D 4^- ^ o 

[0 1 5 0] 01 6 t^-TNode^ rXi. S^;5^^I^L 
TI/^57°P^"^A/^n-fe7>*{uT©CSCW77'U»^ 
x;l/TfeS„ 2:©Node*-r;l'{iiJ(T©«^S*5b'>6figt) 

[0 15 1] • Node40ia 4020 
CSCWr t^ya AjbWt-r Sa— tf]S:i[^3^X h 
Lfc 1 §o m^E-r SResource^HoduleO 

[0 15 2] -Hodul 84030 40 
Module{iCSCW7 :^ ^«jt-r 5 :/n -tr L fc 

^DTfe^o ¥odeF^-Z:-Wa$tlTl^?.Modu]ea. NodeKM 

[0 15 3] • Resource4050 

Resourced* -^4 i^moMmXliitimm^iX.S.t 
t^nM^^Mt^o NodertT-^-il^nTl^^Resource 

Its meizM^^^t^t^xhKmMittx^^^nMxiats 

[0 15 4] • Channel4060 
ChannelttModule4030fc<J:tfResource4050P46D3lftiS^ 50 
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mmt^o i:ioa€fclt-e^<. broadcastOa^&KN 

Channel mWI—Nodel*lOModule,ResourcePESf£tt'e^ < . 
S^^^Node^Module.Resourcer^-etJ^fig-r^ il tti^^X 

[0 15 5] Nodet-r;Wi> CSCWTt/U ©miir/n-bX 
[0 15 6] Node^xVHuil?, CSCl«77°Uii. IWJil-r 

h tMiStJitenfcNodetoms 0 i: Lraa^n 

■^tu CCF Core Server};: J; cT^^^SS^tiSo * 
fc. CCF Core Server{±Nodet-r;l/*^fflLT. H^fDC 
SCW77'U©fim^*t-^'L. igiglCiSCT^^fT 

[0 15 7] ±m(ommode^T)V^mf^-r^rcibiz 

it. ffl>^©^;l/-7''>i7 • 7y;7b^2f<Dfi|:ftNode^^ 
^■r S C J6ff23zE L T $5 < iSSSA^^ S o 

[0 15 8] c:©Nodet-r;l'©SW-Eli;^§ttfg^Node 
^U-AM^iif^tf, Node7U-A1fSft^©/'cJ&0'l' 
> ^ 7 X -X JiCCF Toolkit 0C++^' V XUK <J: Tffitt 

[0 15 9] Node7L'-A'filg*>CCF Core Server 
o Tga^n. ie^t-JSUTNode^x;l/©#figC^ffl^ 

[0 16 0] ftiMLfcidt. ffi3ii:/p-bX?ff©^Kt± 
CSCW77''; (Dl$n/n^mK>imtrj::^-/ti^7.^XXf 

[0 16 1] il07°P-frXfej;tf«S©^^W/7^-bX 
mmit. Node, Module, Resource, ChannelOHSMS^ L 

[0 1 6 2] HI 7E, iI©Node^x;l'l:-©a»Ma© 
7;VP';XA^75-ro B14if\ 2-:3©CSCW7:/yA;«)^?.B 

*-^M:^ h t>Node%jggg-r s h g-r § . CS 

CW7 7" y AONode4010^)-' ?> CSCW 7 7" U B€>Node4020^©^ 
fT*^ff:^t>n-Sfe©i:-r§(Hl 7-^tf|ff)= ClONode 
mo^^iit. ModelOModule, Resource, Channel^Ml-'T 
Node2:&S«jS-r 5 C t j; -3 THii^nSo 

[0 16 3] W€mmodeltmi- 
l&modeZtlC^r^^ri^mmodule (HffJ^^pg) Resou 

rce (0ft^£DffB) t^'^iw^ni-if-g-ca. 

Module .Resourcet^M LTHfOT^^^Rl-^ 35 S 

^nTV^5il^^!t< o tfe. Channel^^-^l^T^±IWI- 
iS-eS-=>Tfe. Channel ©Sj^©ModuIe,ResourceA^||f!j 
ffl^nn^^tttlff, Channel«BfiJfli^tl^V^o CIO 



(14) 

25 

SI LTS?iJffl ^ n/cModule .Resource, Channel -eti. M 

[0 16 4] wfm-^n?>mis:mm-h^^j^^ritni. no 

de2(D4figt^SbTt/->§Module.Resource^4fiicL. S 

ft^i::i^T©Channel^^fiK-r-5(01 7 -WiY^)o 

[0 16 5] u±.o:>^m^-t^xmQAe\ztihx'mit lo 

§ c J; t) ^ cscwr -f U A*^ 5. CSCWT 7" U B^CDmiif 

[0 1 6 6] S/c. CSCW77°UrEgoit#WIfe±l2© 
1itLT^TJ2:t>n§:^)^\ ResourcetJ^LTa. if^P.*^ 

Node^x;l/±T?a^ M:^<DNodetC|l 
CResourceA^^#ftLTV^^;i^t^5o :fef£L. ^-iORe 
source i:fliJ©ModuleP^tChannel^SBScT-#§ Oa—::^ 
ONodefftfeSSo ^e>S^^:)Sl;T^ Channel^® 
5ili;KJ:f9. XS^^tWr^CSCWTT^UP^T-OT^-fe 20 

[0 16 7] j-;(±iDait. csc^7yv(o?mm. s« 

fiJfflBltl^Module, Resource, Channel^teig-rS ^tiC 

[0 16 8] Kodetx;l/T-f2KE*nfcCSCW77'UtML 
T. CCF Core SysteIll^?3Node model P-T-^tiNode^T^Vl/ 

[0 1 6 9] ^LT. Node^x>±©fflft^^^O:fN7. 

^*mde^x;Hi|tcSR^-li:§^if© 

[0 1 7 0] Node*x;l/:6^S.^|g-xtDSHftt±. a— tf'*^ 
CCF Core InterfacetS: E^lfT LX CSCWf V (Dmi'^^m 

[0 17 1] mm^ot^xh ,^u^7.,mm,mM^t)'^^ 

odetx;l/^£OgBj^«. CSCW7:/UfJl*^ffiiK7^v'3 40 

CCF Core Server^^^SlLfctl^^i. PsSM^?. Module, Re 
source, Channel®MS*^fT^t>tl§o 
[0 17 2] Nodet-r>±T-Bffig^»{'fi:. ^ 

n^tstiS-rsccFiioffia^jij^-rso 

•Node©*^fei;t>*?ii 

NodertgHOModule , Resource , Chanel lO^figB'J^ 
• Module(D4fig$3j;mi£ 

M^-r^:/oif^A©gSi/^7 50 
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• Resource®4fi!t43 itfriS 

• Channel OifiScfc-imBS 

[0 17 3] mm-f^'t7.m(Dmmic^i^xi,t. 7^-b 

7.©JfflI#CDll3SiD/c46tChannelO®JfflI®l|:K>6^«ST- 

S^c Channel{e:WjS-r?iaflSS©*fJffll(i. CCPm^Bi'' 

;i/-:/<^x7 • 7:/y©7°n^~7Atc^LT5gp.ni>j^ 

•p TJl^tt^ tl. socket , rpcmic <J: §^^.©ffl{3gS©J^fiSc 

• CREATE-CHAMEL # Channel©^fi)c 

• DESTROY-CHANNEL # Channel ©ff|£ 
mmm(Dm^9!lMii. Channel©S4is©Module;2:V^ LRes 
ource£0^-66*^i:^*^^— t (Hi 8T{iNode#l) 

*ff*5(01 8)„ :t— :fT'{±:&V^Module,Resou 
rcettjf JST ^fti^XlZit. aMS^fig/'/iS^aa 

7-b->?tcii, socket, RPC^-f-afiSS^StlL-r^fc 

[0 1 7 4] CCF^WorkEnvWi'-Pti. 

[0 17 5] Node modelly^^lZ&f^WjMy'^^Xm 
(Dmm-^:r^-h(Dmmit. CCF CoreServertCiorg^i 

vmi^^-Dxmm^ti^o 

[0 1 7 6] ^©:&^t)t)t. CCF}± 

•#cscw77^u*«-rs r^^j . mm^^ 

©MjSI8#l%fE^/Mffl]f5fcJ6cDC++-r>^7x-X 

[0 17 7] c:^o®ii{^*^■r;^0la^E^i^ 

• miSftM^T^^oS^M^i:. Node*7^;l/®«figS* 

• ^m^m^y'ji^oymimmicMr^mwt. Node^x 

^T'n^^^y^U CCF Core SystemC^C[):/P^v 

^WorkEnvManager t^h,Xh^?>c 
[0 1 7 8] tfc. SP{t«tx;VW©*fJSM«fe|ff|« 

t7'n^'^Ai:LTl2a!^n?>o il«7'a^7-5AaWork 
EnvMoveri:nfa"n2.o WorkEnvMoverfi, CSCW77^UKO 
MMBttCCF Core ServerOWorkEnv W-^T^i: j;oTiBl!j 
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fj-r^CEii 9). 

[0 17 9] WorkEnvManager4oj:tfWorkEnvHoveraCSCW 

[0 18 0] *^sn5iJT-acscw7:/u<Da««. #cscw 

LTSStJ^nSo 10 
[0 18 1] <ine.owa{t)sti:M 

LT 

[0 18 2] ccF-ea, wm-fvi^7.m(of^ommm 

^^ISaU fiJ®-r5fcJ6<Dra^5v.^'>^?7i- 20 
[0 18 3] /c/cL. **t±aiS#«*x;l^P^©+>->t°- 

[0 18 4] 

[Elffi©ffi¥^SJ0^] 

[H 1 ] 1 OUSfiM-efeS^a^/XxA©* 40 

m 

[HZ] H 1 <DllSlfiJt::43it^v'X-rA©8tS^ii0^-r 
[H3] C/A;e->^yx^'h^x;WCSott§Co 1 I a 

b F i e 1 dmmit^m 

[1114] C/A:t7~>>"x^ htrVH^^Jolt^A c t i v 

i t ymmt^m 

[H5] <kmi^7.7-i.imm,-r^c/kf:ri^:L^Y(o 
[0 6] ^^^TvxAomaoi^n^ittBji-r^fciiiDBi so 
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[H7] H6K4bnt^ffiil^7n-g^-v-h-efee.t>L 

rm 

[08] *«B^0^2©||»jTfeS^ll«^ffiS5^X 

[H9] w.z(D%mM\z^^f^y7.y-h(Dwm^mm-t 

[HI 0] ttSlfflSi^XxATb^J^^-r^C/A^j-^^i^x 

[012] 01 llcmf^9m^yn-^^'-hx^|^ 

t>LfcH 

[013] *|gBji€>ffi€)^Jfi^iJ«»t(c)KJEa77°'J 2 0 0 
Ot^B}£'f:t^m7fV 3 0 0 O^xcD^^^-TS 

[014] ffii^)ii»jtDc s cwr-f^jcDrnM^^stm 

[015] fficDHSa^a© C C F Core coM^^^t 

m 

[016] ffl©|IWJomp-/n-feX^W©^a^^-r 

0 

[01 7] immmm(DW,m-fu^xmmiDfu^7.(D 
[018] immmm(Dmmi&(D^fS.y^m^^mtm 

[01 9] 01 Slt^f Wo r k Env W-^3 6 

oo©a«-9-^-h*^-r0 

[|?^OiMBJ!] 

1 0 1 ^Mi'XxAAWtLTl/^Sy-^Xx-i'a 

102 y-e^Xx-v'ayi 0 l%«^-r§C PU 

103 |p1u< v-^x-r-;/3>'i 0 i^Sfig-rsi 

104 a.~^^y^ys.-7.^mk-t^m^ 

10 5 c p u 1 0 2 hiiae 1 0 3 ^ig-a-f §tt»« 
1 0 6 ^myT.'fL.mmt^mm^mm-t^f-^- f 

107 /N-Fx^X^T-WS^nTV^^C/A:r75^ 

10 8 Fx^ x^T'Wa-?n^«>&^x;HtLT 

V^5tSlift«^xM23zE^7*S>"x^' F 

1 0 9 1 0 7 *5it>" 1 0 8 «x-^?iD-MttSa^fe 

C^r-JWa t che r +J"'-^^ 

1 1 0 ^^i/XxA^SiJffiJ-r^ Session ma 

n a g e r 

111 Session managerllO 
^nTV^§C/A^y>^x^h 1 0 KDZiM— 

112 Session managerllO tSff 
^nTV^;SSMt**x>gHKR*^i^"x^ F 1 0 8<Dn 
If- 

113 mWkthz.tsfi.^ffyfii^'y 
1 1 4 ^^-^hK>'ctsttii>(D'^'^ ^ 



(16) 



#M¥9-2 6 9 9 3 1 




(17) 



#M¥9-2 6 9 9 3 1 




[H8] 



801 



I IIJ 



807 



806 



803 



— YideoSendei:, 



812. 



Sll 



813 



(18) 
[H7] 



#ffl¥9-2 6 9 9 3 1 





Start 
v. J 


■ 




























r 1 
End 





S7a01 



S7a02 



7a 



End 



7b 



Start 



watcher ir^ & (O^^-^^W^ <^ 



S7c01 



S7c02 



start 

L J 























STbOl 



S7b02 



End 



7c 



(19) 



#M¥9-2 6 9 9 3 1 



[01 0] 
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[01 4] 
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[01 3] 

(cscwT:/';0i*«) 

cscw ry y m(^mm (Example) 

•t^ffifES CAwaraness) *m&G> Desktop ^^CDM^ 
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[HI 5] 

(ccF (Dwrn) 

•CCF Toolkit-C + +^t35^5^ • -r>r5^7i-X 

•CCF Core System - CSCWT:/'J };:||-rSti^<£-SSt-51i— 

♦ CCFCDWi'^it 
• Node model U-f - a -iz-xS^CD^ffi/^JIill 
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[01 6] 

• mm^nm trji^-fn ^:^/w^ 

• NodeF*g'TEfKfF/®S$n'S:/n-feX/l^ {Nodule^ResoiircB,Chaiiiiel) D 
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[HI 7] 



9m 




imi 8] 

(Channel {= J; SMJ^CDJ^^ 
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[01 9] 

(WorkEnv Ix^ ^-e^DJ^^■t^#^~ h) 



WorkEnv # 1 



WorkEnv # 2 



WorkEnvMover 



WorkEiivMover 




